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Cannabis sativa L. is the most consumed illicit drug in
the world. The United Nations Office on Drugs and Orga-
nized Crime (UNODC) estimates that 200,000 to 641,000
hectares are used worldwide in outdoor cultivation of the
plant. UNODC data points for two main areas of C. sativa
production in South America: (a) Colombia and (b) Para-
guay and Bolivia territories (UNODC 2008). Also, the north-
east region of Brazil (especially the border between the states
of Bahia and Pernambuco, known as Marijuana Polygon) fi-
gures as an important area of drug plantation, aiming to sup-
ply the Brazilian market for marijuana. Despite what is
observed in other plant-derived drugs like cocaine and hero-
ine, the South American production of cannabis is widespread,
with production centers poorly defined (UNODC 2008, 2009,
2010).
Determining the origin of a shipment of an illicit drug is
a crucial step towards the formulation of policies of repres-
sion of production and consumption of psychotropics. Gover-
nment intervention is economically and socially less
expensive if done directly in the sites of production of nar-
cotics, allowing the concentration of the efforts of public
officials and the removal of armed conflicts in large urban
centers. Even so, Brazilian laws treat the crime of drug traf-
fic as qualified in the situations where the traffic occurs
among the states of the federation and, more severely, when
there is evasion of borders. For this reason, the determina-
tion of the origin of the drug is of direct and single interest in
each judicial case involving drug dealing.
A great number of authors reported reliable methods for
identification of cannabis samples, with possible application
in retrieving information about the site of origin (Baker 1980;
Crosby et al. 1986; Brower 1994; Jagadish et al. 1996; Linacre
& Thorpe 1998; Datwyler & Weiblen 2006; Howard et al.
2008, 2009). Efforts to identify shipments of C. sativa through
molecular profiles (Castro 2006; Mehmedic et al. 2010), as
well as through isotropic ratios (Shibuya et al. 2006), have
been conducted in Brazil; however, judiciary police agen-
cies still do not have a standard operating procedure for this
purpose. In 1986, Crosby et al. made use of entomological
vestiges to identify the geographical origin of a shipment of
C. sativa seized in New Zealand. Despite the promising re-
sults reported by the group, further efforts were not made in
this area. For South America, no such study has been previ-
ously carried out.
Thus, the purpose of this study was to verify the feasibi-
lity of using fragments of entomological nature and their geo-
graphical distribution to identify the origin of shipments of
C. sativa seized in central Brazil.
MATERIAL AND METHODS
We examined seven kilograms of pressed plant material
(roots, stems, leaves and seeds). The examined material cor-
responded to two seizures of cannabis and was divided into
eight lots, with masses ranging between 700 to 1,100g, ex-
ception made for a lot with three kilograms. Each lot con-
sisted of a block of pressed plant material that was unpacked
and placed on a pedestal inside a screen collector (a bowl
was placed upside down inside a larger bowl). The material
was submitted to an initial screening with the help of a 5x
magnifying glass with artificial lighting (Fig. 1). After the
initial screening, a more accurate one was carried out with
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the aid of a stereoscopic microscope. Animal or other plant
material removed from C. sativa block was isolated, photo-
graphed, registered, and received a reference number, being
stored in individual microtubes. Insect samples that were
considered identifiable were sent to expert taxonomists for
species determination. All the fragments of insects found in
the cannabis’ survey were preserved as voucher material and
deposited in the entomological collection of the Universidade
de Brasília.
Putative contamination of the samples with insects from
the place of screening of the material is discarded. Besides
the fact that the screening was conducted in an environment
free of large insects (a molecular laboratory of the judiciary
police), all the marijuana examined was sealed and remained
so from the moment of the seizure up to the screening. More-
over, all fragments were found between the layers of the lots
and they were quite dry and damaged, in a condition which
would not match with a possible contamination in the labo-
ratory. Thus, we are convinced that the insects found were
packaged together with the drug at the production site.
After the identification process, distribution maps for each
of the involved species were produced based mainly on lite-
rature records and on specialists’ reports. After that, the maps
were overlapped, aiming to elucidate the traffic route of the
seized material.
RESULTS
During the examination of the material, 52 entomologi-
cal fragments were found, ranging from small pieces to whole
insects. This represents an average of 7.4 entomological frag-
ments per kilogram of examined material, or about five frag-
ments per batch of 700g. From all samples, 32 fragments
were identified at the order level. Of these, seventeen speci-
mens could be identified only to this level, being two frag-
ments classified as Lepidoptera (caterpillar exuviae), eight
as Coleoptera, and seven as Hemiptera (Table I). Fifteen
samples were identified to family level: thirteen fragments
belonging to the family Pentatomidae (Hemiptera, Heterop-
tera), one to the family Cucujidae (Coleoptera), and the last
one to the family Formicidae (Hymenoptera).
Fig. 1. Screening for insects in the cannabis plant material, showing the
drug above the pedestal inside the screen collector under a 5x magnifying
glass with artificial lighting.
Table I. Identification of the fragments found on the pressed Cannabis
sativa L. in a seizure in central Brazil.
Order Family Species
Hymenoptera (1) Formicidae (1) Cephalotes pusillus (1)
Coleoptera (9) Cucujidae (1) Not identified
Lepidoptera (2) Not identified Not identified
Hemiptera (20) Pentatomidae (13) Euschistus heros (6)
Thyanta perditor (1)
Total: 32 Total: 15 Total: 8
The number in parentheses indicates the number of fragments of the
respective group found within the drug.
Eight fragments were identified to species level (Table
I). Seven specimens of them were from the family
Pentatomidae (Heteroptera): six (6) Euschistus heros (Fabri-
cius, 1794) (Neotropical brown stink bug) (Fig. 2a), and one
(1) Thyanta perditor (Fabricius, 1794) (Neotropical red-shoul-
dered stink bug) (Fig. 2b). The last specimen was a gliding
ant, Cephalotes pusillus (Klug, 1824) (Hymenoptera,
Formicidae) (Fig. 2c).
Maps of distribution of the three identified species were
made (Fig. 3a-c) and overlapped (Fig. 3d). Three regions have
concomitant records of the three species: State of Mato
Grosso (Brazil), Argentina, and Paraguay.
DISCUSSION
The post-harvest process of C. sativa for its storage, trans-
portation and commercialization involves crushing and com-
pacting the material. Since the insects can be crushed and
compressed within the plant, their structure and diagnostic
features can also be damaged. Thus, the process of isolating
a specimen found in the cannabis is critical in order to pre-
serve the morphological structure of the specimen for future
identification.
The most frequent species, E. heros (six specimens), has
a wide distribution in the Neotropical Region, with records
from the States of Rio Grande do Sul, Santa Catarina and
Paraná (southern Brazil) to Panama (Central America)
(Panizzi & Slansky 1985). Its presence was also recorded in
the states of São Paulo (Panizzi & Slansky 1985), Minas
Gerais (southeastern Brazil) (Venzon et al. 1999), Mato
Grosso do Sul (Panizzi & Slansky 1985), Mato Grosso
(Moreira et al. 2000), the Distrito Federal (midwest Brazil)
(Medeiros et al. 1997), Acre (Thomazini 2001), Roraima,
and Rondônia (northern Brazil) (Moreira et al. 2000). The
species was almost absent in Brazil until the 1980s and it is
currently the main pest of soybean, found in abundance from
northern Paraná up to the central Brazil (Panizzi & Slansky
1985) . On September 2009, the species was recorded for the
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first time in Argentina (Saluso et al. 2011, although in low
numbers). In addition to published records on the occurrence
of this stink bug, researchers say that this species is closely
associated with extensive agriculture, potentially occurring
in monocultures throughout the Neotropical Region (personal
communication of Dr. Raúl Alberto Laumann, Embrapa-
Cenargen, and Dr. Jocélia Grazia, UFRGS).
The red-shouldered stink bug T. perditor is a pest well
known in cultures of wheat, rice, sorghum (Panizzi 1997),
and sunflower (Malaguido & Panizzi 1998) in Brazil, and
has been also recorded, although less frequently, as a soy-
bean pest (Panizzi 1997). Yet, it is one of the main pests of
soybean crops in Colombia (Corrêa-Ferreira & Panizzi 1999).
T. perditor has a wide distribution across the Neotropical
Region (Hoffman-Campo 2000), being recorded in some
states of the southeast and midwest Brazil (Busoli et al. 1994;
Panizzi 1997; Malaguido & Panizzi 1998) as well as addi-
tional states in southern, northern and northeastern Brasil
(pers. comm., Dr. Jocélia Grazia). Despite the lack of docu-
mentation, researches affirm to have found T. perditor in other
countries of South America, e.g. Argentina, Bolivia, Colom-
bia, French Guyana, Paraguay, Suriname, Uruguay, and Vene-
zuela (pers. comm. Dr. Jocélia Grazia).
The gliding ant C. pusillus has arboreal habits, showing a
large distribution in the Neotropical Region. In Brazil, it was
reported in two northern states, as well as in additional states
in central, northeastern and southern Brazil. This species is
also found in Argentina, Bolivia, Colombia, Costa Rica,
Guyana, Paraguay, Peru, and Venezuela (Kempf 1951, 1958).
While C. pusillus is not regarded as pest in agricultural ar-
eas, E. heros and T. perditor are species closely related to
extensive monoculture and damage to crops (Panizzi &
Slansky 1985; Panizzi & Vivan 1997).
It is the first time that these three species are recorded in
association with C. sativa and their presence in the cannabis
plant material restricts the geographical origin of the drug to
the Neotropical Region. When the distributions of E. heros,
T. perditor, and C. pusillus are superimposed, the region of
overlap involves the State of Mato Grosso (Brazil), Argen-
tina, and Paraguay (Fig. 3d). Based on this information, we
can exclude two of the three major areas of cultivation of the
drug in South America: (1) the Colombian territory and (2)
northeastern Brazil.
In the study conducted by Crosby et al. (1986), the au-
thors were able to identify to the specific level several speci-
mens found in a cannabis seizure. Also, a large part of the
identified specimens had a much more restricted geographic
distribution than the ones of our study, what made possible a
better determination of the original area of the drug by over-
laying the geographic distribution of each species. As in the
present study, the species found by Crosby et al. (1986) that
showed a wide distribution were also pest species.
Another difference between the two studies is that, in the
former one, the areas of production and seizure of the drug
were located in different biogeographical regions, whereas in
the present study the areas were in the same one (i.e., the Neo-
tropical Region). There are significant differences between the
entomofauna of Australasian and other regions (Turner et al.
2001). Thus, one would expect greater divergence of species
among the areas cited in the New Zealand study.
Despite C. sativa being considered by the Brazilian
government as containing four subspecies (or strains), some
authors classify the genus Cannabis as having three – C. sa-
tiva, Cannabis indica, Cannabis ruderalis (Schultes et al.
1974; Hillig 2005), or four different species – the three al-
ready mentioned plus Cannabis afghanica (McPartland et
al. 2000). The butterfly Pieris brassicae (Linnaeus, 1758) is
able to differentiate between different cultivars of C. sativa
(Rothschild & Fairbarn 1980). Since there is no consensus
on the number of species in the genus, as well as how many
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varieties are present in the examined seizure, the task of asso-
ciating a particular insect to the plant gets even harder.
The technique examined here is time consuming and re-
quires great experience of several taxonomists, which makes
it hard to apply in a daily basis routine. The technique is
valuable in the sense of providing reliable data through sur-
vey studies, so that the decisions to combat the drug traffic
and the formulation of security policies may be taken in a
more accurate way.
Finally, even if the insects found in the sample do not
reveal the exactly geographical origin of the shipment, it is
possible to, through the profile of insects found in two dif-
ferent seizures, to know if they were from the same region.
An analysis of the insects found in marijuana seizures can
also be quite useful in the sense that, although they have a
very broad distribution, the composition of the entomofauna
can serve as a signature of the drug original area. For the
pursuit of these objectives, further studies are needed with
larger amount of seized material from several geographical
origins.
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Fig. 3. Geographical distribution of (a) Euschistus heros; (b) Thyanta perditor; (c) Cephalotes pusillus; and (d) the three species combined. The black
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